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Abstract of JP 20031 1 4387 (A) 

PROBLEM TO BE SOLVED: To provide a cata* 
dioptic system which has aberrations compensated 
excellently even in the ultra ultraviolet range without 
using any large-diameter field lens and has high 
resolving power and a projection exposure device 
equipped with the opticai system. SOLUTION: The 
cata-dsoptic system has a 1st optical system 100, a 
fSeid mirror couple 200, and a 2nd optica! system 
300. The 1st optical system 100 has lens groups G1 
and G2> a concave surface mirror M1 , and a mirror 
U2 for optical path separation and forms an 
intermediate image. The field mirror couple 200 
comprise at feast one fieid mirror coupfe and has a 
concave surface mirror M4 which is arranged in the 
space between a reticfe R and the concave mirror 
M1 and reflects light to the 2nd optical system 300, 
The 2nd opticai system 300 has a lens Group G3 

and forms an image of the reticle R on a wafer W 
according to the Sight from the intermediate image. 
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5 
6 
7 

e 
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10 

11 

12 
13 
14 



15 
16 
17 
18 
19 
20 
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494. Y417 CX 

129, 3099 CX 

A(2) 

■490. 2730 CX 

-365. 
-821. 
3886. 
•256. 6867 CC 

236. 9276 CX 

A<3) 

■437. 8728 CC 

944. 5900 CC 

232. 4370 CX 

268. 2446 CX - 



-352, 3074 

A(l) 

-490. 2730 
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A(2) 

4304 CX 
4137 CC 
4484 CC 
315. 7173 
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283. 6517 

-250. 0000 

A (4) 

1533. 1492 
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A(5) 

446. 3356 CX 

293. 0928 CX 

191. 5056 CX 

110. 63G8 CX 

457. 1355 CX 



■2298. 0097 
-618. 0715 
1969. 8330 
A (6) 
A<7) 
1543. 1774 



mm 



CX 27.3965 
1. 0000 
25, 4588 
240, 0373 
CX 20.0000 
10, 1084 
-10. 1084 
-20. 0000 
-212. 1559 
416, 3307 
-372. 2880 
&62. 5355 
CC 20.0000 
129. 7785 
CC 33.4551 
1. 0000 
CC 50. 0000 
148. 4643 
CX 50.0000 
50.9923 
25. 3718 
22. 6472 
CX 45.0000 
32. 3614 
CX 35.4732 
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APERTURE STOP 
26. 2787 
CX 25.0000 
1. 0000 
CX 35.0000 
1. 0000 
CX 35. 0000 
1.5040 
29. 1116 
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C . D 



A( 


1) 


0. 00561/59 
4. 45279E-17 


1. 


0. 000000 
11319E 20 


A{ 


2) 


-0. 00633420 
1. 27149E-17 


1, 


0. 000000 
77671E -21 


A( 


3) 


0. 00471096 
-7.67136E-18 


-7. 


0. 000000 
89163E -23 


A( 


4) 


0. 00534277 
8.01251E-18 


~ 1 . 


0. 000000 
92245E -22 


A< 


5) 


-0. 00426715 
-1. 46233E-18 


-1. 


0. 000000 
4&220E -21 


A( 


6) 


0, 00162719 
8. 36869E-17 


-4. 


0. 000000 
2S527E -22 


A( 


7) 


"0. 00021532 
-1. 56344E-16 


2. 


0. 000000 
28156E 20 
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D 






E 






F 




- 1 


00442F- 


07 




4^8??T? 

tuvo air 


j. 0 




07037E- 


24 


1. 


16109E 


■28 


3 


48244E- 


09 








-4. 


64825E- 


26 


1. 


90090E 


•29 


-2. 


22909E- 


08 


■ -3 

%J m 


t] U U ^1 1 I.J 




-4 


. 24317E 


;-27 


1. 


17703E 


■31 


5. 


55221E- 


■08 


1 

J. » 


01 271 T* 




-8. 


45042E- 


26 


-1. 


08879E- 


-30 


6, 06719E- 


09 


-5. 


42452E 


13 


4. 76747E^27 


— 0. 


9671bE^ 


-31 


5. 


56037E- 


•08 


1. 


16278E 


12 


2. 


85862E- 


25 


-5. 


36881E 


■30 


1. 


83654E- 


■08 


O. 


64336E 


13 


-1. 


32379E- 


24 


2. 


62134E 


■29 



^fiStf ^»H23^^ 3 0 0 m^^l 0 0 

hm2vyxmG2b, caas^-Mi t, amm^co 

[0040] 7>f— /l-H'S^-^f 2 0 0«i = M2i: 

^x^NWhorHi^s&^tieastLT^o, dots 5- 

M3, M4^*-T-S>. [SSS5-M4t±, )VRb 

HIS7-MU oiawsia^sa § tir m 2 3 

OO^tRftN-S. US 2*3^ 3 0 0(i, BBPIStOA 

S Sr#^ , ^#=T"IEtOjg#f Sr 3 P y Xf¥G 3 Sr 

[0041] ^asBis^twiiw-ft^awtt^T 
tcmmmzv^^RcnmA^mm-h. ttz. mm 
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3, mtfcft&fe^SWi^fi^Rl . ^2h|3) 
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N A - 0 . 8 4 

X. — 1 5 7 . 6 2 n m 

d 0 = 5 0 

WD = 9 



1 
2 
3 

4 

3 

5 
6 
7 
8 

9 

10 

11 

12 

13 

14 



15 
16 
17 

IS 
19 
20 



528. 4371 CX -343. 1539 CX 
113. 1642 CX 



A<2> 



A<1) 



-359. 9779 CX 



-222. 4612 CC 
-359, 9779 CX A(2> 



-3Y5. 8761 CX 
-840.0121 CC 
3013. 5656 CC 
3584 CC 218. 4161 



CC 



-260 

243. 4188 CX 1053. 2614 CC 



A<4> 



342. 1504 CC 



•425.4447 CC -223.6675 CX 
794, 5153 CX A(5> 
195, 3147 CX 1056. 1794 CC 
248,1343 CX-0. 1919E+19 CX 



A(6> 



1249. 3520 CC 



318. 7925 CX -487, 2460 CX 

180. 0000 CX 1178. 8551 CC 

272. 7403 CX A<7) 

93. 7439 CX A (8) 

400.5582 CX 670.9787 CC 



27. 3G85 
1. 0000 

25. 4426 
233. 7143 

20. 0000 
7. 2540 
-7. 2540 
-20. 0000 
-201. 6318 
411. 2495 
-373. 3544 
546. 0780 
20. 0000 
93. 6403 

44, 1079 
22. 9132 

60. 0000 
124, 1587 
35. 1848 
116. 7412 

20. 0000 

26. 0576 

45. 0000 

24. 3287 
40. 0000 

5. 0000 
APERTURK STOP 

21. 7263 

25. 0000 
1. 0000 

35. 0000 
1. 0000 

35. 0000 
5. 0226 
27. 6046 
1. 0000 
43. 1689 
14. 1703 
20. 7866 



**** 



(sits) 



[0044] 



!( 9 ) 0031 14387 (P20031 14387A) 



CURV 

c 



K 
D 



A 
E 



B 

F 



A( 1) 0, 00740867 
6. 17210E-17 

A( 2) 0. 00682934 
-1. 51644E-17 

AC 3) 0. 00387825 
-6. 72751E-18 

AC 4) 0. 00661297 
3. 6696/E-17 

AC 5) 0. 00385982 
-4.61695E-18 

A C 6) 0. 00000000 
-8. 1735bE-18 

A< 7) 0. 00102621 
-2. 28824E-15 



o. oooooo 

1. 97699E-20 

0. 000000 
5. 75667K-21 

0. OOOOOO 
-2. 55114E-23 

0. OOOOOO 
7. 30873K-22 

0. OOOOOO 
-1. 74191K-21 

0. OOOOOO 
1. 15880E-21 

0, OOOOOO 
3. 66390E 19 



[ o o 4 5 ] me iz, ^mmmcomimm^mco^ 

-Jjfil (TANGENT I ALM) StflafcX3fl*J ( SA 
GITALjfti) tfett*«itSll£ (nvJRJg) met. 

H6t:ioUT, iMltmmtmhL, IM=9. 1, I 

M= 1 1 . 8 5, RlfittMltSn I M= 1 4 . 6 , C03 
7. 6 2nm, j!mi±^m.M+ 0 . 4pm, — jStffflB 

£fflwe^-fc, A=9. 1, B=5. 5, X=4, Y 
= 22^4. ELL J: 9*)3& a 4 «k 3 t*HJfi^Jtfc^T 
t>, ^S=5rlS3Kx!;T*««TS&, 3rfc, ttffi, H3£ 

[ o o 4 7 ] jjLb i o , item i P m2 mmnscMtm 

k t ± 0 , RfW«*te=5: 0 , JRWSSftfc: i 

I) C i?>f , ±0. 4pmt^ 

Mi^^mzhmm^imThh , x^x, v^-jjv 



-1. 18830E-07 
-3. 32167E-24 

-3. 50473E-09 
-1. 03219E-24 

-2. 29235E-08 
-2. 71867E-27 

4. 15b58E-0S 
4. 71020E-28 

-5. 12262E-09 
-5. 04353E-26 

4. 91/03E-0S 
-7. S2327E-26 



-1. 51010E-12 
1. 94668E-28 

8. 03304E-14 
1. 20952E-28 

-4..4B651E-13 
2. 08009E-31 

l: 31492E-12 
-3. 54357E-30 

-8. 75532E-13 
6. 07867E-31 

6.91222E-13 
1. 89955E-29 



4. 00281E-08 
-4. 21250E-23 



9. 89052E-12 
2. 25242E-27 

xfo&. ^&*«3^i»T*w«trS4&co^, a 

[0048] 07 J±*«ffiC0lt«C0^t«SR»JH*f 
Zttt, 3tfiAXtSK^ffil^Itfc^Tia7^ffifflt¥ 

[0049] 3tiB1^6ltajStLfc3eJ4, H89iM5¥*2 

{4, sm^zmtxyt^^^^tz^coi^xi±mmco 

iff 0 fttf 5 :7-*«K§ix& . 
[0 0 5 0] 4fc, SHTO3»5¥3R2J4, «£if»3K3fe?)JH 

T p «iJf *H#ftm 5, 3 4 5, 2 9 2#fcH!*S*L 
[0 0 5 1 ] l-^^;l^R{4, V^-9)Vib}V*?A OYt 

X, l^f?;Uf-y5_b(:fcUTXYffflCTfft« 



(CL0))031 14387 (P2003- 1 14387A) 



f^/Uf-y5ii, 0tk im^Ltz m K^tOfrffl \z J; 

m^tz =F&Wt 7 \,z J; -5 X f til § imoftEMfP § ft ft «fc 

[00 52] l/fJ'^RCMSil^^- >fyt>cr>yt 
ii, &U:ft^8£tf-LT, ,Mt»t-C<35 ft aw 
±(;;^->1fe£ffM-rft. ^xvM/m, 
1 OSr^LT, ^xaxt-^'I litcfcWTXY^H 

mmm t mm^zmmmcvmymmzj 

[00 53] >>x;\^f-y 1 lit 0^Sr#i&L7"dig 

M%*<r>itmi<z£.*)ij3zj\m (t^xYfi) 

mm 1 2 £fflu*:^#!f 1 3 J; -5 T ItSJJ § tiilo{3{g 
[0 0 54] W^%&3k8,t,Zi.->XMfc%tl%>l'1-7>V 

R±<omf mm (mmmm) mf^^wt^mzmm 

h^vm.xa^zm.vm^'th nmxmxfoh „ m-> 
x, Mmm&i/^mn , 1 3^^m^xv^-^)VYi 

Rt^iz^wtzmwmizwm (^s) z\tnz 

fl^t- 2t L T l/ f - ? ;^ ^ - v^^SJStK § ft ft . 
[00 5 5] 3rfc , 1 fr£>'*rzc;\Wt.X'cr)ym&-£ 

ixTt^ft. 

[ 0 0 5 6 ] JJLh, «Bfte3iift«iHL5SrA*i?>*«qHfc:3&» 

t^nm^mmBm^^x mwvtztf , 
tiJif^-r , &m<v3££.M&tzizmjEm<,zmmu$& <r t 
[0057] muz, *mttim=?<7)mtzm^t>tL&& 

m- h mxsm , mmm? ( c c d <st a ) onjt \,zm ^ 

6ftft ffi3teHH& fc'fc fc2f=HHJ3£3IWM-£ - f: 



xli 4 tz \t y V zi y t" m& - > £ W? 

■thm^mz t , atffl-r s ; t h . 

[0058] 

v t mi izummiE s a , fitter <?-y 
z mMmzm^imKmmftyt^ it m$T$ h . t 
tz, *mnz£tti£, mtbxnmik$tifzikfmm.co^ 
f-ycomz MM±.tz ^mzmm^jm^mm^m 
m £■ mmx § , wsr mn y ^ - ^ * imi t s 

mmmmxfoh, 

[02] *sMH^mt<^)»Bfc:ffi § msmmtmk c 

«t 0 JgJSS*i4»3lfilS«tii'!B^- ft ft . 
[03] ^^ajom 1 SOW!<OK»JBW3t*5R<^B! file 

»TH0 , r-fc ft . 

[ 04 ] Hi ^6fiM^<KItSJff^^^aJR^I0T-S> 

[05] *HBH<^>H 2 itW»Mlfflf3t?l«M 
BneHT* ft . 

[06] JH 2 HJfiM^MItgW^^^«JR^0T* 

1 tKS 

2 H8Hg3e^» 

6 u^^/^mm 

7,13 ^ft 

1 o ^x^*;l^^ 

1 i ^Uf-y 

1 2 ^xy^ijjii 
10 0 mi 
20 0 7 ^ — ;U K 5 y 
30 0 H23K¥3R 

as nants? 9 

AX 3frM 

Gl ffill^^XW 

G3 $31/yXg 
Ml, M4 EflfflS^ — 

M2, M3 5^- 

R 



(CL1) ) 0 3 - 1 14387 (P2003-1 14387A) 




(a 2) ) 0 3 - 1 14387 (P2003- 1 14387A) 



[H4] 



[H5] 



TANGENTIAL 
0.0010 



-0.0010 



0.0010 



IM :14.26mm 



-0.0010 



0.0010 



=0.0010 



IM=1 1.5mm 



IM=8.75mm 



me] 



SAGITTAL 
0.0010 



-0.0010 
0.0010 



-0.0010 



0.0010 



=0.0010 



?00 




-M3 



TANGENTIAL 



SAGITTAL 



00010 


[M :14.6mm 

y 


00010 


-0.0010 




-0.0010 


0.0010 


IM=1 1.85mm 


0.0010 








-0.0010 




-0.0010 



0.0010 



-0.0010 



IM=S.1mm 



0.0010 



-0.0010 



(€.3))03-l 14387 (P2003- 1 14387A) 



[127] 




